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(54) FORMATION OF GLASS GOB 

(57)Abstract: 

PURPOSE: To form a glass gob forming no defects 
such as creases, flaws, stain and striae, etc., in 
exceedingly high yield and accuracy. 
CONSTITUTION: This formation method of glass gob 
is to blow a gas from a fine hole 15 opened above the 
forming surface 14b of an empty forming mold 14, 
form a gas cushion on the forming surface 14b, then 
supply molten glass 1 1 onto the forming mold 14 by 
flowing down the predetermined amount of the 
molten glass 1 1 from an effluent pipe 12 on the gas 
cushion on the forming surface 14b of the forming 
mold 14, roll a molten glass mass 11b held on the 
gas cushion on the forming surface 14b of the 
forming mold 14 along the side surface of the almost 

cone-shaped forming surface 14b by the gas blown from the fine hole 15, sphered the 
molten glass mass by the rolling, while cool the surface below the softening point and form 
the almost spherical glass gob. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The shaping approach of the glass gob characterized by to cool until a melting glass lump's 
front face becomes the temperature below softening temperature, and to fabricate glass gob, surface 
tension cutting said melting glass which is made to flow down melting glass from an excurrent canal, 
and flows down, holding on the gas cushion in_which the lower part of this melting glass flowing 
down was formed on the shaping side of a die, obtaining a melting glass lump, and holding this 
melting glass lump on said gas cushion. 

[Claim 2] The shaping approach of the glass gob according to claim 1 characterized by the thing of 
said die for which the shaping section is formed by porosity material at least, a pressurization gas is 
introduced from the rear face of this shaping section, and a gas cushion is formed on the shaping side 
of said shaping section front face. 

[Claim 3] The shaping approach of glass gob given in either of claims 1 or 2 characterized by 
blowing off a gas from at least one pore which carries out opening to the shaping side of said die, 
and forming a gas cushion on the shaping side of said die. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shaping approach of glass gob used for the 

material for shaping of optical elements, such as a lens and prism. 

[0002] 

[Description of the Prior Art] After heating glass gob (glass lump), making it soften as an approach 
of fabricating optical elements, such as a lens, pressing with a die and fabricating glass gob in the 
configuration near a desired optical element conventionally, grinding the front face of this Plastic 
solid and obtaining a desired optical element is performed. 

[0003] However, the polish activity of the front face of this Plastic solid is very complicated, and in 
shaping of an optical element taking great time amount and costs, it has the trouble that the trash 
(sludge) with which glass waste, a used abrasive material, etc. were mixed is generated according to 
the polish activity of the front face of this Plastic solid. 

[0004] Then, the approach of fabricating the optical element of a direct request is performed by 
carrying out press forming of this glass gob with high precision in recent years, without grinding. 
However, it sets to the approach of fabricating the optical element of a direct request by carrying out 
press forming of this glass gob with high precision. Since defects, such as a crack, dirt, and a stria, 
arise also in the optical element which fabricates this glass gob and is obtained when the front face or 
the surface section of glass gob has defects, such as a crack, dirt, and a stria, To manufacture glass 
gob without defects, such as these cracks, dirt, and a stria, with a sufficient precision with very high 
yield is needed. 

[0005] Then, in order to fabricate glass gob without defects, such as such a crack, the approach 
currently indicated by JP,5-147949,A or JP,6-48746,A is used. That is, in JP,5- 147949, A, the 
receiving part on the top face of a die arranged under the outflow pipe receives the melting glass 
which flowed down from the outflow pipe, and the approach of carrying out cutting separation of 
said melting glass from the melting glass which flows down with surface tension, and fabricating 
glass gob is indicated after that. 

[0006] Moreover, in JP,6-48746,A, distance with the receptacle mold which receives the melting 
glass which flows down from the glass tap hole and this glass tap hole of a glass melting furnace is 
adjusted, and the approach that self-weight and surface tension cut melting glass automatically is 
indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] In the shaping approach of the glass gob indicated by 
JP,5-147949,A, JP,6-48746,A, etc. of the above-mentioned former Since hot melting glass contacts 
the receiving part of a die, or a receptacle mold and is cooled, in case the receiving part or receptacle 
mold of a die receives the melting glass flowing down, It is easy to produce Siwa into a contact part 
with the die receiving part or receptacle mold in the melting glass flowing down, and there is a 
problem that this part remains in the front face of glass gob as a defect. 

[0008] The place which it was made in order that this invention might solve the above-mentioned 
conventional trouble, and is made into the purpose is to offer the shaping approach of the glass gob 
which can fabricate glass gob without defects, such as Siwa, a crack, dirt, and a stria, with a 
sufficient precision with very high yield. 
[0009] 

[Means for Solving the Problem] Holding the shaping approach of the glass gob of claim 1 on the 



gas cushion which was made to flow down melting glass from an excurrent canal, and formed the 
lower part of this melting glass flowing down on the shaping side of a die Surface tension cutting 
said melting glass flowing down, obtaining a melting glass lump, and holding this melting glass 
lump on said gas cushion, it cools until a melting glass lump's front face becomes the temperature 
below softening temperature, and it is characterized by fabricating glass gob. 

[0010] In claim 1, the shaping section is formed by porosity material at least, a pressurization gas is 
introduced from the rear face of this shaping section, and the shaping approach of the glass gob of 
claim 2 is characterized by the thing of said die for which a gas cushion is formed on the shaping 
side of said shaping section front face. 

[001 1] In either of claims 1 or 2, the shaping approach of the glass gob of claim 3 blows off a gas 
from at least one pore which carries out opening to the shaping side of said die, and is characterized 
by forming a gas cushion on the shaping side of said die. 
[0012] 

[Function] In the shaping approach of the glass gob of claim 1 Holding on the gas cushion which 
was made to flow down melting glass from an excurrent canal, and formed the lower part of this 
melting glass flowing down on the shaping side of a die In order to cool until a melting glass lump's 
front face becomes the temperature below softening temperature, and to fabricate glass gob, surface 
tension cutting said melting glass flowing down, obtaining a melting glass lump, and holding this 
melting glass lump on said gas cushion, Hot melting glass contacts the shaping.side of a die, and 
directly, and is not cooled. Therefore, the very highly precise glass gob which Siwa etc. is not 
generated into a contact part with the shaping side of the die of melting glass, and does not have the 
defect of Siwa etc. in a front face can be fabricated. 

[0013] In the shaping approach of the glass gob of claim 2 In order [ of a die ] to form the shaping 
section by porosity material at least, to introduce a pressurization gas from the rear face of this 
shaping section and to form a gas cushion on the shaping side of a shaping section front face, With 
the gas cushion formed of the gas which blew off from the shaping side of the shaping section front 
face formed by porosity material, hot melting glass contacts the shaping side of a die, and directly, 
and is not cooled. Therefore, the very highly precise glass gob which Siwa is not generated into a 
contact part with the shaping side of the die of melting glass, and does not have the defect of Siwa 
etc. in a front face can be fabricated. 

[0014] In the shaping approach of the glass gob of claim 3, in order to blow off a gas from at least 
one pore which carries out opening to the shaping side of a die and to form a gas cushion on the 
shaping side of a die, with the gas cushion formed of the gas which blew off from pore, hot melting 
glass contacts the shaping side of a die, and directly, and is not cooled. Therefore, the very highly 
precise glass gob which Siwa etc. is not generated into a contact part with the shaping side of the die 
of melting glass, and does not have the defect of Siwa etc. in a front face can be fabricated. 
[0015] 

[Example] Hereafter, an example is explained with reference to a drawing. Drawing 1 is the 
sectional view showing an example of the 1 outline configuration of the shaping equipment used for 
the shaping approach of the glass gob concerning the example of this invention, and its shaping 
procedure. 

[0016] As shown in drawin g 1 , the shaping equipment 10 used for the shaping approach of the glass 
gob of this invention is equipped with the excurrent canal 12 of the platinum with which the melting 
glass 1 1 dissolved with the fusion furnace is supplied from the glass fusion furnace which is not 
illustrated, or the product made from a platinum alloy. The lead wire 13 for excurrent canal 
energization heating is connected to the excurrent canal 12. 

[0017] Moreover, the thermocouple 16 connected to the temperature controller (illustration 
abbreviation) is formed in the excurrent canal 12. The temperature of the melting glass 11 in an 
excurrent canal 12 is detected by this thermocouple 16, and quantity of electricity of the lead wire 13 
for excurrent canal energization heating is controlled so that the melting glass 1 1 in an excurrent 
canal 12 becomes predetermined temperature with a temperature controller. 
[0018] the dice 14 and 14 of the heat-resistant metal under the excurrent canal 12 — it is arranged 
side by side along the periphery of the rotary table which two or more ... is prepared, for example, is 
not illustrated. 

[0019] these dice 14 and 14 - top-face 14a of ... the abbreviation earthenware mortar-like shaping 
sides 14b and 14b ... is formed, moreover, the dice 14 and 14 ... dice 14 and 14 « the shaping sides 
14b and 14b of... the pore 15 which carries out opening to ... is formed. It consists of this pore 15 so 



that inert gas, air, etc., such as nitrogen gas, may blow off. furthermore, the dice 14 and 14 — the 
shaping sides 14b and 14b of... mirror plane finishing of... is carried out. 
[0020] in addition, these dice 14 and 14 -- the heater, thermocouple, and temperature controller 
which are not illustrated are formed so that melting glass lump lib can be cooled at a moderate rate 
to ... They are dice 14 and 14 by this thermocouple... Temperature is detected and they are dice 14 
and 14 by the temperature controller... Quantity of electricity of a heater is controlled so that 
temperature turns into predetermined temperature, moreover, said dice 14 and 14 — it has 
composition by which air cooling is carried out from the side face as ... is shown in drawing 1 . 
[0021] Thus, how to fabricate glass gob using the constituted shaping equipment 10 is explained 
below. 

[0022] first, the switch which shaping equipment 10 does not illustrate - turning on - dice 14 and 
14 — while moving ... in a predetermined rotation cycle, an electrical potential difference is 
impressed with the lead wire 13 for excurrent canal energization heating, and an excurrent canal 12 
is heated. Moreover, the glass fusion furnace which is not illustrated is operated and the melting 
glass 1 1 which dissolved with the fusion furnace is supplied in an excurrent canal 12. Under the 
present circumstances, the temperature of an excurrent canal 12 is adjusted so that it may become the 
optimal value whose viscous logeta of the melting glass 1 1 in an excurrent canal 12 is about 0.3- 
3. OP. 

[0023] After melting glass 1 1 will fully be supplied in an excurrent canal 12 and operation of 
shaping equipment 10 will be in a steady state, on shaping side 14b of the empty die 14 which 
moved to the melting glass flowing-down location of drawin g 1 (B) from the initial valve position of 
drawing 1 (A), a gas is blown off from the pore 15 which carries out opening, and a gas cushion is 
formed on shaping side 14b. 

[0024] Then, melting glass 1 1 is supplied on the gas cushion of shaping side 14b of a die 14 at a die 
14 by carrying out specified quantity flowing down of the melting glass 1 1 from the inside of an 
excurrent canal 12. the lower part of the melting glass 1 1 which flows down out of an excurrent 
canal 12 is caught with the gas cushion formed on shaping side 14b of a die 14 — having — on the 
way — it became thin, when the part was narrow, it became thin at **** and melting glass 1 1 
reached fixed weight ~ on the way - as neck part 1 la of a part is shown in (B') of drawing 1 , 
surface tension divides and melting glass lump 1 lb is obtained. Melting glass lump 1 lb moves this 
die 14 to the (C) location of drawing 1 , after being held on shaping side 14b of a die 14. 
[0025] In the (C) location of drawing 1 , melting glass lump 1 lb held on the gas cushion on shaping 
side 14b of a die 14 rolls along the side face of abbreviation earthenware mortar- like shaping side 
14b with the gas which blows off from the pore 15 which carries out opening on shaping side 14b of 
a die 14. that front face cools melting glass lump 1 lb to the temperature below softening 
temperature, being conglobated by this rolling motion in the shape of a true ball ~ having ~ 
abbreviation — the spherical glass gob 20 is fabricated. Then, onto shaping side 14b of a die 14, the 
blowdown of the gas from the pore 15 which carries out opening is terminated, and a die 14 is 
moved in the (D) location of drawin g 1 . 

[0026] And in the (D) location of drawing 1 , it is cooled and the glass gob 20 is moved to an 
ejection location ((E) location of drawing 1 ), while temperature control is carried out by the 
temperature control means which is not illustrated. The fully cooled glass gob 20 is taken out in this 
ejection location ((E) location of drawing 1 ) by well-known means, such as a vacuum adsorption 
means and a tilt means of a die 14. The die 14 which became empty moves to an initial valve 
position ((A) location of drawing 1 ) again, and the following glass gob shaping is presented with it. 
[0027] In addition, the timing of supply of the melting glass 1 1 to the die 14 by flowing down, the 
timing of the gas regurgitation from the pore 15 which carries out opening on shaping side 14b of a 
die 14, etc. are dice 14 and 14... It is decided in consideration of the time amount which the cooling 
process in the (C) location of a rotation cycle or drawing 1 or the (D) location takes. 
[0028] The time amount cooled here while melting glass lump 1 lb rolls in the (C) location of 
drawing 1 , With namely, the gas into which melting glass lump lib held on the gas cushion on 
shaping side 14b of a die 14 blows off from the pore 15 which carries out opening on shaping side 
14b of a die 14 The time amount taken to terminate the blowdown of the gas from [ from the time of 
starting rolling motion, where the side face of shaping side 14b is met ] pore 15, and to terminate the 
rolling motion of melting glass lump 1 lb is usually about 2-10 seconds. 

[0029] Moreover, the time amount taken to end cooling by this temperature-control means, and to 
start migration in the ejection location of the glass gob 20 of a die 14 ((E) location of drawin g 1 ) 



from the time of the glass gob 20 on the cooldown delay 14 in the (D) location of drawing 1 , i.e., the 
die which moved to the (D) location of drawing 1 , beginning to be cooled by the temperature- 
control means which is not illustrated is usually about 5-15 seconds. 

[0030] Thus, in the shaping approach using the shaping equipment 10 of the constituted glass gob 
20, the lower part of the melting glass 1 1 which flowed down from the glass fusion furnace is 
supplied on the gas cushion of shaping side 14b formed of the gas which blew off from the pore 15 
which carries out opening to shaping side 14b of a die 14, and is held. 

[0031] And in order to be supplied on this gas cushion, and to cool until the front face of melting 
glass lump 1 lb becomes the temperature below softening temperature, and to fabricate the glass gob 
20, rolling held melting glass lump 1 lb on a gas cushion, hot melting glass 1 1 contacts shaping side 
14b of a die 14 directly, and is not cooled. Therefore, the very highly precise glass gob 20 which 
Siwa etc. is not generated into a contact part with shaping side 14b of the die 14 of melting glass 11, 
and does not have the defect of Siwa etc. in a front face can fabricate with sufficient yield. 
Moreover, since hot melting glass 1 1 contacts shaping side 14b of a die 14 directly and is not cooled, 
the welding of shaping side 14b of a die 14 and melting glass lump 1 lb is prevented effectively. 
[0032] Moreover, in the shaping approach using the shaping equipment 10 of the glass gob of this 
example, although neck part 1 la of the melting glass 1 1 which flowed down from the excurrent 
canal 12 with surface tension is cut, it is narrow with laser, infrared radiation, high-frequency 
heating, an oxyhydrogen flame, etc., and auxiliary application of a well-known cutting process can 
also carry out rapid heating of the partial 11a. 

[0033] Moreover, in the shaping approach using the shaping equipment 10 of the glass gob of this 
example, although one pore 15 which carries out opening to a die 14 at shaping side 14b of this die 
14 is formed, two or more pores 15 may be formed. 

[0034] Drawing 2 shows other examples of the die used for this invention. The shaping section 17 
which consists of porosity material is formed in top-face 21a of a die 21, and shaping side 21b of the 
shape of a concave surface by which mirror plane finishing was carried out is formed in the front 
face of the shaping section 17. This die 21 introduces inert gas, air, etc., such as nitrogen gas, from 
the rear face 18 of the shaping section 17, and it is constituted so that these gases may blow off from 
shaping side 21b. 

[0035] Without the melting glass lump held on the gas cushion formed on shaping side 21b rolling 
with a gas, that front face is cooled to the temperature below softening temperature, and the lens-like 
glass gob 22 is fabricated in this die 21. 
[0036] 

[Effect of the Invention] In the shaping approach of the glass gob of claims 1-3, the glass gob with a 
very high precision which Siwa etc. is not generated into the contact part of melting glass and the 
shaping side of a die, and does not have the defect of Siwa etc. in a front face can fabricate with 
sufficient yield. 
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(57)Abstract: 

PURPOSE: To form a glass gob forming no defects such as creases, 
flaws, stain and striae, etc., in exceedingly high yield and accuracy. 
CONSTITUTION: This formation method of glass gob is to blow a gas 
from a fine hole 15 opened above the forming surface 14b of an empty 
forming mold 14, form a gas cushion on the forming surface 14b, then 
supply molten glass 1 1 onto the forming mold 14 by flowing down the 
predetermined amount of the molten glass 11 from an effluent pipe 12 
on the gas cushion on the forming surface 14b of the forming mold 14, 
roll a molten glass mass 1 1b held on the gas cushion on the forming 
surface 14b of the forming mold 14 along the side surface of the almost 
cone-shaped forming surface 14b by the gas blown from the fine hole 
15, sphered the molten glass mass by the rolling, while cool the surface 
below the softening point and form the almost spherical glass gob. 
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[0014] »*53©^5X=f^©^3?ffi«:*jl»r 
B, fl0l5a[©fi»l51BKBBO"r*5l>JS:< i*-o©|RL* 
6«<$£i»ffiU ^M©J&0H_Bc#x* 20 

tcJ3s\i> visa >m-3t, WS©*gI$:tf 5 X ^^SJf^M 
©RR«114ifflR«tt[LT?&*P3nSC4*s«cl». fto 
r. Jg»#5*©j®^©^iBi©J8ttas#K:S''7*8 [ 
a^i;sc<b*ift< . *M{c^"7iE©5iaB©&t»*t>j& 

[0015] 

m<£m^znzmmm<D—wmmf&Rvz<Df&m-m 30 

©-^J*^»fffi0-c*s o 
[0 0 1 6 ] iiKi^nsi^c *#iBj©**7xn* 
^©^^(cffltip>ns^j^gi ob> a^snr 

*7^i ij&j«i&s4i*a^*fctte^^«©*ffie 

[0017] Sfc. fiStim 1 2 iCttSSftlJIIJ^g (H^ 
MM 1 6 fcj: iftttm 1 2 F«3©^Sk#5 X 1 1 ©fiR#t 40 

©ane i 3 onmM&fflw 3 n -s „ 

[0018] ffittm 1 2©T^iC». jftiK&IR«©li&& 
Ml 4. 1 4 • • • *J. !M»fflRlt6nr*J»3, Wttf 

[0019] COfiJUBS 14, 1 4 • • • ©Jt® 1 4 a 
Kttmtttt©J00Bli 14 b, 1 4 b • • • *SM3n 

«IU, 14 • • -fC«, gf®l 50 
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4 , 1 4 • • • ©J&7&B 14b, 14b- • • iCMOf 
■S#ffl?L 1 5*^W6nTC>S„ C©$ffl?Ll 5#>6B£3B 
^x#©^rgtt^X-?>3M«^i^|t|±if cfc 5 (CfltftS ft 

MfC, 4, 1 4 • • • ©fig^ffil 4 

b, 14b • • • l*mffif±±tf Stltl,^. 
[0 0 2 0]Mt, cnf-OiSMU, 14 - • • 

fctt, iggStf^xtsti i bfcaft&aaroMarcssj: 

gl^i^nn^. c©«i«*fKj:orjaEjgffli 
4, 14 • • ■ ©SKtftfcfclStt. SSf'JffllSISic J: 

r, ggiu, i 4 • • -©taffi#t»Be©iaKK:ft* 

cfc^ic, fc-*©*SUfeMW»3ft4. £fc, HUiafig^ 
Ml 4, 1 4 • • • «, HUC^3ti*J:5{c-e©fl»ffi 

[0 0 2 1 ] C©<£ 5 fcflHasnfcfiR^KB 1 0 

[0 0 2 2 ] 5fe-T. «gl 1 0 ©Hij*Lfct,>* A v * 

%*>L-cf$Bwi 4. i4- • • zmn<Dm&-v-4 1> 
ji-c&Wi zi*z>tti>tc> mm^mmmmmomm. 1 3 
ic£«ymK*tmv. mmm\ 2 a 

.LfcisButf^* 1 1 **tt«i 2rt{c«^-r^= c© 

»tHtt 1 2 |*J©»»#5* 1 1 ©ttft 1 o s Vifi 
0. 3~3. 0^TXfiS©«®afflia-Scfc^(c, Wt 

mm 1 2©jsis*i(«E-r4. 

[0023] ^tHS 1 2rtK»7X 1 1 3&9B^{C« 

b.o, ^ggi o©ate&5jestt»tco:*-5fc 
01 (a) (Dwrnnm^mi (b> om^^ 

irF&g(tS»Lfc£©J&fl5M 1 4©J&J£ffi 1 4 b±(C 

[0024] -e©f*. ijjfM 1 4 <omm l 4 b ©**X 

? ^>a>_Bc, SWf 12rtiiP6W7^1 1*, 
HffS*8ET KJ: o T , 1 4 (C?§^** 5 

x 1 1 2rt*»6irF-rs»»#5 

X 1 1 ©TSi5«, fiSJBSS 1 4<Dmm l 4 b±iC?f^U 
tctfs\i7 ^aXCtotSWjhfe^h, 5^cfgP^< 
^Ti« (cffi < «3 . mkrtv s\ 1 1 *s— 5£MtKj* 
tii, ffl < tt o/c^cpgp^© < O'ngP^ 1 la«l 
© (B' ) 6c^3n^=t-5ic, ^BSR^iCioT^K 

0, «fM^^«ii 1 bfimhtiz* mM&tf's-zmi 1 
bsw. jjS^mi 4<Dmmi 4 b±cc«f#3n/cfs, c 

©JS^MI 4*01 © (O {igctigKrrs,, 

[0025 ] il© (C) figJCfc^-C. m&Ml 4© 
RWfJH 1 4 b ±XOiJX Vvisa >±CCfi^F 3 tltcmWltf 
7X(S1 1 b«, RXffMl 4©*MB1 4 b±tc|fip-r 

mi 4b©WJffi«:i&orKKrr*. ^14**7 xijli l b 
«, c©IEtt«:<fcijJC»K«:SUg<tsn36:3fi«6. ^-©^ 

®3WWfcjaffiWT©fiK*"c^jp3in, mi£m©^7x 



^20 s ti z . ^-©fiL fi^a i 4 omm i 

4b±(Cggp-r^<ffl?Ll 5:fr6©«#©?fcStfiU*»7 
Stf. SI© (D) <£g&c^!te-r£„ 

[0 02 6]^Lt, *7X^20ttIl©(D)fi 

n&#se>. ^iusn, HxotHLfig (hi © (E) fit 

g) JC&lKlSnS,, +»tC^Jtifc)!/7Xi^2 0 
«, COffiDWLfig (01© (E) fig) (C*5t»rK 

BWtfiStxS. ^Kftr>fcMIl 4«S0 t *JJ»§fig 10 
(HI© (A) fig) tc^«&U, ^*7^7«K 

[0 0 2 7] ft*>. jJfcTtCfcSJdtJBa 1 4 ^©igjlstf^ 
*1 1©^©^^5>^. mm\ 4©J$fl?ffil 4 b 
±fCPBP-r*lB7Ll 5*>6©»(tlttffl©i'^ x^m 
«. J&H5M14. 14- • • ©glSb-?--^ ;l"?>0 1© 

(C) fig. *fctt (D) figtCfctf-SftipjtSiCg-f 

[0028] CCC, EI1(D(C) fig&Cfc(,>T?g^!;tf 

^xtsti i b wmsbLKw z tizmm. ?ut> 20 

% . (SJfcM 1 4 (Dimm 1 4 b _L©# * t> vis* >±iC 

mzztitcmwkrt^xmi 1 b#s. j&^mi 4<omm 

14b±tcHP-r*iNB?Ll 5*»6?KSlH<*ftSSW*icJ: 
o r . jt&gfi 1 4 b ©fflijffiicj& fctfft-cKtt* H»&T 

•£B&£>p>. ami 5*pp>©su*©DK*au£i!i*7$-t* 

[002 9] 3:fc, 01© (D) tftSlicistt &&tm 

m. -r&fc^. 01© (d) {iLmtc&sbvtcmmi 4 
±©# ^ * =f 2 o#s. 0^3tirt^i^s^iatc<t 30 

41171, f&0M14©. *'5X372 0 ©HX9HdL.fi 

■ (01© (e) fig) ^©waiHtesnssTJcB 

[0 0 3 0] C©J:5fc«J*Sftfc;tf9*=f:/2 0©J(R 

*>6arFsnfc«M^x 1 1 ©raw*, j&^m 1 4© 
KBBisffii 4 bfcgapr^ffl?Li 5^p»»flta2nfc«f*{c 

40 

[0 0 3 1 ] *t/t, C©#* ^ vis 3 >±tC«,^§ 
ft. <^3ft/t?§!ii#7Xm 1 b4, tfs\9v*sa> 
±T«BKi3i*«c*te». jgittf^xiJSl ib©&fitftMt 

tztcih, ^a©ss4**5x 1 i». fmmi4<Df&m 

ffil 4biifiSS«»Lr»4PSn*C4«sttl>. S£o 
T. 1 1 (Dimm 1 4©ESt0ffi 1 4 b £©ffi 

MSP^tc ~> 0 £ c t < , mm^vm<D / K 
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©jsb&h 1 4 b tmMtmLx&mztizc ttntt^tt 

ffi&Ml 4©f&ffJ®l 4 b tmiio'^xmi 1 b £ 

©tt*#*rawci».it 3 ti £ . 

[0 03 2 ] *HSSM©**^X=r^©fiScJf^g 1 

0*fflc>fcfiJ9B#ffiK:*5i>Tt3:. ^BSIWjfcJi-aTattH 
^1 2^6?jST0/c?§^^^ 1 l©<tfft§I5#l la 

bwcjrhwjk: <fc *) < e>*ngp^ 1 1 a &*mmjrzm. 

[0 03 3 ] 2 ft:, #mfoM<DX5Z^7<D!ffitm& 1 
Ofc/B^/c^^&tCfc^Ttt, fi^iUK, C©Jj£ 

ff^M 1 4 (Dfmrn i 4 b tcmp-r o©i?L 1 5 
[ 0 0 3 4 ] 0 2 ittmiicm^ hti2>mm.<Dm>m 

MMtt-fbOV&Z. 1©±S2 1 atc«^ 

i\mwp ht£& 1 7 *s»w enrijf), j&^gp 1 

7©«HK(J:iffi±±tf$hfc|!!lItt©«»I2 1 b# 
^fiRStirt»-B. C<Dmm2 lttf&ffjgfll 7©»ffll 

fb<Dm.m*mm2 1 b 5 tcmmztix 

[0 03 5 ] C(D»S2 1 tit fiS^BB2 1 b±«Cjg 
[0 03 6] 

[^©^m] i ~ 3 ©*'^x =f ^©BSg^rffiK 
fcc^r«. ia»^^4j(SJga©JsSJKffl£©saBi»»K: 
->cf^l;^ci»< , *®ici"7^©^fig©fet» 

[M©f^«^] 

[01] *»W©H»Wfc«toS#**=f:/©JdE»;frffi 
tcffl I > 6 n *fi»KKg©-«B8«liSacJf -€-©*39l5#IB© 

-^^■r»fm0-c*s. 

[02] x&woytticDwmmic&ioZij? xsvo* 



[^#©S4K] 

I 0 fi&&£8K 

I I mmtf^x 

1 1 b ?§ia>v^x^i 

1 2 «Etim 

1 3 mmmmmmmmmm 
14.21 tiLmm 

14b. 21b f&fcM 

1 5 . ffl?L 

1 6 mmtt 

1 7 mew 

2 0.2 2 t!=y7.-d^ 



